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Abstract— The prevalence of obesity and overweight, as a most serious public health problem, has been studied in Bangladesh but 
not based on a particular city outside of Dhaka. Sylhet, as a developing city, is presumed that it is at risk of holding obese children. So 
our aim was to uncover the health status of primary school going children of this city and to identify the factors liable to renovate the 
obesity problem. We collected height, weight and other relevant information from 300 children through a house-based purposive 
survey. Descriptive analysis and Principal Component Analysis (PCA) have been applied to analyze the data. Among 300 children 
(aged 5-14 years) we have found 76% are healthy weight, 13.3% overweight, 5.3% underweight and 5.3% obese, where girls have 
slightly higher obesity rate than boys. Mothers’ occupation, family income, general food intake, computer game and outside-sports are 
the influential factors of obesity. Although, the level of obesity is not so high, proper steps should be taken to minimize the existing rate 
through developing both school and family based programs; otherwise the problem could be severe in the future. Taken together, we 
conclude that the study may help to develop the awareness about the childhood obesity and its associated diseases. 

Index Terms— Obesity, Children, Primary school, Cross-sectional study, Factors, Body Mass Index, Principal Component Analysis. 

——————————      —————————— 
 

1  INTRODUCTION 

hildhood obesity is one of the most serious public 
health challenges of the 21st century. According to 

the World Health Organization (WHO), this problem is 
universal and is gradually affecting many low- and 
middle-income countries. Its effect can be seen 
particularly in urban settings [1]. It has been observed 
that the prevalence of childhood obesity [2] is 
approaching epidemic proportion in many economically 
developed countries; mainly USA, Canada, Australia and 
several European countries [3]. However, its prevalence 
in developing countries cannot be ignored. Furthermore 
according to WHO, the increasing rate of obesity is often 
faster in developing countries than in the developed 
countries. The prevalence of obesity has reached so high 
that a fifth of all global deaths today can be attributed to 
overweight or obesity [4]. It has been found that 
overweight and obesity in childhood and adolescence is 
associated with increased risk of both premature 
mortality and adult morbidity, particularly a cardio 
metabolic morbidity [5]. The morbidity rate which is 
linked with childhood obesity is same in both developed 
and developing countries. Obesity is also associated with 
hypertension, type 2 diabetes, asthma, sleep apnea, and 
reduced exercise capacity [6]. 
 A recent study conducted by International Center for 

Diarrhoeal Disease Research, Bangladesh (ICDDR,B) 
reveals that 10% of children aged 5-18 years in 
Bangladesh are overweight in urban areas, while 4% are 
obese [7]. Previous study reveals that the percentage of 
overweight in Bangladesh was 1.1% among children aged 
0-5 years in 1996-97 [8]. Though not all obese infants 
become obese child and not all obese children become 
obese adults, some study suggest that obesity at early 
childhood will stick with throughout the life span of an 
individual [9,10]. Furthermore, there is evidence of a 
close relation between adolescent obesity and increased 
risks for health in adult life [11, 4]. An intervention study 
was also done by [12] for preventing childhood obesity.  
Several studies suggest that there is a close relation 
between fast-food consumption and total energy intake 
or bodyweight in adolescents and children [13-15] and 
these are considered as the major causes of moving 
toward childhood obesity in an epidemic situation in 
both developed and developing countries [16]. High 
intakes of sugar sweetened beverages, breakfast skipping, 
lack of physical activity, high levels of ‘screen time’ (e.g. 
watching TV or playing e-games), and lack of sleep [17, 
18, 19] are associated with overweight and obesity among 
school-aged children [20-22]. In developing countries, 
upper socioeconomic group has been suffering from 
obesity due to adoption of an increasingly Western 
lifestyle [23-25]. Obesity is clearly a complex problem for 
the individual as well as society. It is really important to 
approach obesity not only as a clinical problem but also 
as a public health problem [26].  
Although Sylhet is a small city as compared to the capital 
city of Bangladesh, it has been described as one of the 
wealthiest cities in the country. Several researches about 
childhood obesity have been performed based on Dhaka 
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city or overall country [27], but in our knowledge this 
research findings are new for solely in Sylhet region. This 
region’s economy is mainly based on foreign remittance 
and the money is mainly sent by expatriates of Sylhet 
living abroad, particularly in the United Kingdom, where 
the majority of the migrated Bangladeshi community 
originates from Sylhet. There is a tendency of practicing 
western lifestyle in this region and this apparently leads 
to an increased risk of childhood obesity. Therefore, we 
aimed to know the health status of primary school going 
children of this city and to identify the factors that are 
liable for obesity. This study will help both the 
policymakers and health professionals to overlook the 
real situation of this very important phenomenon for 
overcoming future threat.  
 
 
2 MATERIALS AND METHODS 

Cross-sectional data were obtained by house to house 
visit from 300 selected pr i ma r y - s c h o o l  students 
who are studying primary school in Sylhet City. The 
sample sizes were determined by purposive sampling 
and data were collected during February to March in 
2014. Children’s height, weight were measured using 
valid equipments and other information were obtained 
by asking them as well as their parents. We adequately 
informed each participant about the aims and methods of 
our study as well as our institutional affiliations. We 
collected data from participants with written consent 
from the guardians. The research protocol  of  the 
study was appr oved by the c ommittee of  the  
Univers ity Research  Center  of  Shahjalal 
Universi ty of  Science and Technology,  
Bangladesh.  

Descriptive analysis of this study was done by SPSS. 
Because of purposive sampling in which observations 
were not random, we did not apply linear regression to 
answer our research question. In that case, we performed 
Principal Component Analysis and that was done using 
FactoMineR package [28] in R. 
 
 
3 RESULTS 

3.1 Descriptive Analysis 

Based on Body Mass Index (BMI) to screen for 
overweight and obesity in children and teens as 
recommended by Center for Disease control and 
Prevention (CDC) and the American Academy of 
Pediatrics (AAP) (Table 1) [29], we found that BMI less 
than 12 refers underweight, 12-18 refers healthy weight, 
18.01-21 overweight and more than 21 is obese. 

 

 

 

 

 

 

 

 

Table 1. BMI group based on weight status 

Weight status category Percentile range ( aged between 2-20) 
[29] 

BMI group (for our data) 

Underweight Less than the 5th percentile <12 

Healthy weight 5th percentile to less than the 85th 
percentile 

12-18 

Overweight 85th to less than the 95th percentile 18.01-21 

Obese Equal to or greater than the 95th 
percentile 

>21 
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The data comprises 58% and 42% of male and female 
respectively. In our investigation we found that 5.3% of 
children are underweight, 76% healthy weight and 5.3% 
obese [Fig. 1A].  Girls (3.3%) are more obese than boys 
(2%). Boys have the higher percentage (45%) in healthy 
weight group than girls (31%). In overweight and 
underweight groups, boys are of higher proportions as 
well [Fig. 1B]. Father’s occupation does not show any 
effect on children’s obesity situation. We found that 85% 
mothers are housewives and in this group 5.5% children 
are underweight, 77.3% are healthy, 12.9% are 
overweight and noticeably just 4.3% are obese. 

Family income is considered as one of the most important 
factors among others. We found that obese and healthy 
weight children’s are clustered into middle income 
society while the family incomes of overweight children 
are much higher than that of underweight groups.  We 
observed that 90% children take fast food. We also found 
that average Height, Weight, Waist size and Arm size of 
the obese group are larger than all other groups (Table 2). 
It shows average waist size and arm size increases as BMI 
increases. 

                           (A)                                                                                (B) 

     
 

Fig. 1. (A) Health status of children. (B) Health status of children by Gender. 

 

Table 2. Average and standard deviation (SD) of Height, Weight, Waist size and Arm size of different health status.  

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

3.2 Principal Component Analysis 

To find out the associated factors of BMI, we used 
FactoMineR package in R. In this study we considered 
total 13 potential associated factors (Table 3) with BMI. 
The factors which have positive loading of Dim1 indicate 
the factors located on 1st and 4th quadrant. Observing the 

BMI Group 

Height 
(m) 

Weight Waist size Arm size 

Mean(SD) Mean(SD) Mean(SD) Mean(SD) 

<12 
(underweight) 

1.18(.10) 16.22(2.9) 50.63((3.6) 14.81(.9) 

12-18 

(healthy weight) 

1.26(.12) 23.74(5.6) 58.65(6.0) 17.64(2.1) 

18.01-21 
(overweight) 

1.37(.09) 35.93(4.4) 70.65(10.8) 22.21(1.8) 

>21(obese) 1.39(.10) 44.20(7.3) 80.03(8.5) 24.09(2.7) 
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loading values (Table 3) of different dimensions and 
correlation circle (Fig. 2), we found that income and 
computer game are the factors having high positive 
association with BMI. These findings show that children 
whose parents have more income and who play the 
computer game are more obese than others. General food 
((meat, milk, egg, potato) = 1, (vegetable, fish, pulse)=0 ), 

Rest after time (yes=1, no=0), Fast food (yes=1, no=0), 
Sleeping time, Father education, Mother education, 
Mother occupations are also associated with BMI. 
Children, who are eating fatty food like meat, egg, and 
potato, have higher BMI than who do not take fatty food 
frequently.  

                                                          Table 3.  Loadings of the different factors 

Factors Details Dim1 Dim2 
M.EDU Mother education 0.873479 -0.11573 
F.EDU Father education 0.806504 -0.18023 
M.OCC Mother occupation 0.641753 -0.15328 

INCOME Family Income 0.490595 0.44407 
BMI Body mass index 0.483253 0.199252 

C.GAME Computer game 0.413582 0.16097 
G.FOOD General food 0.191581 -0.09362 

SL.TIME Sleeping time at night 0.161107 0.200541 

RST.TIME Rest time after lunch 0.105232 0.290658 
F.FOOD Fast food 0.077298 0.202362 
F.OCC Father occupation 0.059032 -0.58311 
PLAY Play outside -0.09479 -0.50519 

FAM.SIZE Family -0.1846 0.595736 
 

 

Fig. 2. Variable factor map or correlation circle or loading plot. It shows the association among the factors of obesity. Longer the vectors 
indicate more influential and the vectors that are close of each other with same direction indicate highly positive association. Vectors that 
are opposite direction are showing negative association and the vectors that are almost 90 degree angle are showing no association.   First 
principal component shows around 20% of the variation in the dataset and 2nd one show around 11% of the variation of the dataset. 

Children, who take a rest after lunch, go to bed late at 
night, play the computer game and take fast food (snacks 
bar, burger etc.) are more obese than others. Usually 

higher educated parents have higher income and they 
avail to buy fatty food like fast food and meat, therefore 
their children are fattier than others. This means educated 
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parents need to have more nutritional knowledge so that 
they can practice healthier food. Another point could be 
that a mother with a job might not have time to take care 
their kids properly.  

We also found Play outside (yes=1, no=0) is slightly 
negatively associated with BMI, suggesting that children 
who do not play outside are more obese. Father 
occupation and family size show almost no association 
with BMI.  

 
4 DISCUSSION 
 
The prevalence of obesity [2], however, around the world 
is increasing at an alarming rate; in Bangladesh its rate is 
not as much higher as other developing countries. Sylhet 
is a financially developed city and many people are 
capable of afford a western lifestyle, in view of the fact 
that many people of this city are living in the UK and 
other developed countries. Several studies [2, 27, 30-32] 
have been conducted about childhood obesity in 
Bangladesh; however to the best of knowledge none has 
been conducted based on Sylhet city. We found that the 
percentage of obese children is 5.3% and overweight is 
13.3% who are belonging to the age group 5-14 years. 

Earlier research indicates that the prevalence of obesity 
and overweight differ between girls and boys and is 
significantly higher among youth from lower 
socioeconomic background all over the world [33-37]. In a 
similar pattern, it was observed in Sylhet city that obesity 
and overweight rate vary on gender, where girls are more 
obese than boys. Some studies [38-39] have been 
suggested that the prevalence rate of obesity and 
overweight is high in lower socioeconomic groups while 
other suggest in higher economic group. However, we 
found that it is high on higher income group. As girls are 
more obese than boys, more concentration should be 
given to the girls because they often stay at home and do 
not get enough facility like boys to play or do other 
outdoor physical activity.  
It is observed that, mother’s occupation influences on 
child health. Housewife mothers have enough time to 
take care their children and give proper care to them; as a 
result, the proportion of obese children belong to 
housewife mothers are very few. So mothers, who work 
outside of the home, should pay more attention to their 
children’s health.  

Sleeping time may cause the problem, and it is highly 
associated with BMI. It may be considered that instead of 
sleeping, those obese children give more time on desk 
activity like playing computer games, watching TV etc. 
[19] which keep children out of sleeping particularly on 
day time. We should inspire children to do some physical 

activity like walking regularly either on free time or on 
the way of going school regularly.  
Lower socio-economic status tends to be associated with 
obesity for adults. Even as the same relationship has been 
observed for children, the association is usually not as 
strong and results are inconsistent [40-42]. Another study 
found that, children and adolescents in middle-income 
households were more likely to be obese than those in 
high income households [43]. Similar result has been seen 
in our study that children of middle income family 
belong to healthy weight group as family income is 
highly associated with BMI. This means children who 
belong to high income family are more obese. The main 
problem is that the average income of the overweight 
group is much higher than other groups, which might 
cause the prevalence of obesity to epidemic in the future. 
On the other hand, children from lower income society 
suffer from underweight problem, due to lack of 
nutritious food and other consequences. In fact, rich 
families are not always aware of their children’s health. 
They feed them luxurious food like fast food, but keep 
them away from physical activity and consequently the 
children from this class are more chance to be obese. 
 
Playing outside, a very potential source of physical 
activity, keep tracking children on good health, while we 
have evidence that playing any kinds of games like 
computer games (video games or indoor games) 
sometimes causes really bad effect on their health. Low 
levels of physical activity are associated with high risk of 
childhood obesity [44]. Some studies have been found 
that physical activity protects against childhood obesity 
[45], while others have not found such a relationship [46]. 
Our results show that children who do not play outside 
are more obese. Playing regularly outdoor games like 
cricket, football and many others childish games with 
proper physical movement keep children safe from 
becoming obese or overweight. 
 
The rise in consumption of fast food might have 
particular relevance to the childhood obesity epidemic in 
developed and developing nations. Results of several 
studies [12-14] suggest an association between fast-food 
consumption and total energy intake or bodyweight in 
adolescents and adults. The consumption of fast food on 
obese or overweight group and healthy weight group 
children’s are respectively high. Though it has been 
suggested from several studies that energy-dense foods, 
high fat and high sugar snacks, affordable and easily 
available fast foods have contributed immensely to the 
epidemic of obesity [47]. 

Young people who eat food like meat, milk, egg and 
potatoes (French fries) were likely to be more 
overweight/obese than those who eat pulse, fish and 
vegetables more frequently [39]. Children’s weights also 
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vary with consumption of fast-food. In both sexes, the 
frequency of consumption of vegetables, as well as dairy 
products, decreased the risk of becoming obese or 
overweight. Taking proper foods like vegetables, meat, 
fish, egg, milk, those contains proper nutrients and 
vitamins, support children to maintain a good and 
healthy life. The tendency of taking rest after lunch was 
found to have a positive association with BMI. The 
association between educational status of maternal and 
childhood obesity was also significant in Dhaka city and 
the level of childhood obesity among school children of 
the affluent society is very high [48]. In Sylhet city 
maternal education also show a positive association with 
BMI, indicates that children from lower educated mothers 
are less obese than higher educated mothers. 
 
Obesity of urban children was positively associated with 
family income, expenditure on food, increased intake of 
energy, parental obesity, and duration of television 
watching [43]. From our study, we can summarize that, 
the prevalence of obesity is much lower as compared to 
Dhaka, but the overweight rate is somewhat alarming, it 
could be much higher in the future. Girls are more obese 
than boys and children from housewife mothers are 
healthier than others.  
The coexistence of underweight and overweight poses a 
challenge to public health programs [49], however, this 
city has even showed better result in this perspective; 
whereas other urban cities of developing countries 
including Bangladesh are vulnerable in this situation. The 
level of obesity is going to increase in the future due to 
unplanned rapid urbanization, small school houses, lack 
of playground and insecure playground, more home 
entertainment like television and video games, excessive 
homework or extra coaching after school hour. 
 
5 CONCLUSION 
 
Although the extent of obesity has been found less as 
compared to other parts of this country, in the future it 
may be a great problem if proper consideration is not 
taken as the overweight rate is very high. We should 
increase the awareness level of parents, including existing 
family members, about the horrific effect of obesity and 
overweight. School or family based programs that 
support physical activity, modification of dietary intake, 
and decrease of inactive behaviors may help to reduce 
childhood obesity. This research work may help the 
policymaker to take proper steps for public health - 
especially children in the Sylhet city of Bangladesh. 

Strategies can be recommended for other developing 
countries in the world as well. 
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